Does aid contribute to human development other than by increasing growth? In doing so, is aid more or less effective in poorer countries (those with low levels of aggregate welfare)? This paper addresses these issues, assessing if there is cross-country aggregate evidence for an effect of aid on welfare levels. We posit that aid can enhance human development by financing public expenditures that increase welfare indicators. Using quantile regressions, we report evidence that aid is associated with higher human development (the Human Development Index) and lower infant mortality (both indicators of aggregate welfare). Where there are differences across quantiles, aid is more effective in countries below the median of the welfare distribution, i.e. with lower levels of human development. Insofar as aggregate welfare is (inversely) correlated with poverty, we find evidence that aid can make a positive contribution to alleviating poverty, and that the effect appears to be greater in countries with lower levels of human development indicators.
Introduction
Following the recent proliferation of cross-country studies of the impact of aid on growth, attention has turned to how aid can most effectively be allocated so as to reduce poverty. One answer is premised on the view that aid cannot be targeted to the poor.
Consequently, aid should be allocated to those countries with good policies, thereby achieving growth, which in turn reduces poverty (Collier and Dollar, 2002) . Given the absence of a long series of cross-country data on poverty, it is difficult to test empirically for any direct impact of aid on poverty. We can try to address the link indirectly, but doing so necessarily requires making some assumptions. The approach adopted here is to assess the impact of aid on aggregate (country) indicators of human welfare. The underlying premise is that countries with low levels of human welfare will, ceteris paribus, have higher levels of poverty. While there will obviously be exceptions, our cross-country approach only requires this to hold on average.
Some studies have tested for any impact of aid on aggregate welfare. In one of the best known studies, Boone (1996) found no evidence that aid was associated with lower levels of infant mortality. Previous studies have not identified an effect of aid on increasing welfare indicators. We contend that such studies have been based on inappropriately specified regressions. Aid will not have a direct impact on welfare.
However, if aid affects the amount of public expenditure directed at areas that enhance welfare (health, education, water and sanitation), then aid can indirectly contribute to levels of welfare. This is the hypothesis we test here.
To signal the potential link to poverty, we describe such welfare-enhancing spending as pro-poor public expenditure (PPE). It is doubtless true that increased spending on health, for example, does not necessarily benefit the poor. Whether the poor benefit from particular expenditures depends, inter alia, on the incidence of expenditure and effective targeting of specific programmes. Nevertheless, it is not unreasonable to assume that across countries on average, higher expenditure on social sectors increases the potential of the poor to benefit. If adequate cross-country data on expenditure incidence were available, this assumption could be tested. We emphasise that the focus here is on poverty alleviation (improving aggregate or average human welfare should, ceteris paribus, improve the welfare of the poor) rather than on poverty reduction. Improvements in aggregate welfare may not be associated with any reduction in (income) poverty. We explore the proposition that aid can alleviate poverty by financing public expenditures that are more likely to benefit the poor.
Irrespective of whether growth is welfare-enhancing and of whether aid contributes to such growth, there are other ways in which aid can contribute to welfare. Most aid finances public expenditure. Some expenditure, such as that on health and education, is more likely to enhance welfare than other types, and thus more likely to benefit the poor. To capture this, we construct an index of pro-poor expenditures (PPE), and account for the fact that some portion of aid will finance these expenditures. We then test for the effect of aid and PPE on indicators of the welfare of the poor, in a sample of 38 countries over 1980-98. We use two indicators of welfare, the Human Development Index (HDI) and the infant mortality rate (IM). Using quantile regressions, we report evidence that aid is associated with higher human development and lower infant mortality, and that aid tends to have a greater effect on indicators in those countries with lower welfare (lower values of HDI or higher values of infant mortality).
The organisation of the paper is as follows. Section 2 outlines how the PPE index is constructed and describes the econometric specification used. Section 3 describes the technique of quantile regressions and presents the results for the effect aid on HDI and infant mortality, before presenting the results. Section 4 is the conclusion, where we discuss the implications for poverty-alleviating aid allocations.
Aid, Government Spending and Welfare
In recent years, the objective of reducing poverty has moved to the forefront of the donor agenda. If aid contributes to growth, and growth contributes to poverty reduction, then aid can contribute to poverty reduction or, more generally, to improving the welfare of the poor. Indeed, some consider the effect via growth as the only way that aid can reduce poverty. As 'donors cannot target their money on particular households,
[t]hey can only affect poverty by raising aggregate income' (Collier and Dollar, 2002: 1483). This is not obviously true. Most aid finances government spending, and if some such expenditure enhances average welfare (even if it cannot be accurately targeted on poor households), then aid potentially benefits the poor via public expenditure (rather than via growth).
Constructing a PPE Index
There is no clear definition of which categories of public spending should be included in a pro-poor expenditure index, and any choice is to some extent constrained by data availability. Even if the incidence of spending is regressive, spending on social sectors is more likely to benefit the poor than are other types of expenditure, while health and education services are most likely to contribute to welfare indicators. 'Greater public spending on primary and secondary education has a positive impact on widely used measures of education attainment, and increased health care spending reduces child and infant mortality rates' (Gupta et al, 2002: 732) . Public expenditures on 'social services' (sanitation, education and health) are the most likely to provide benefits to the poor (see Verschoor, 2002 , for a detailed discussion).
A simple pro-poor expenditure index (PPE) can be constructed as PPE = P S + P E + P H , where P S is public expenditure on sanitation and housing services, P E is public expenditure on education, and P H is public expenditure on health services (all measured as a share of GDP). The most readily available PPE measure is expenditure on social sectors as a share of GDP (SS/GDP, from World Development Indicators). However, this data does not distinguish the three components separately. It is unlikely that the effect on welfare is uniform across the three public expenditure components. For example, health spending may be expected to have a greater impact on infant mortality than education spending. One way of accounting for this is to assign weights to each component of the index based on their relative importance in reducing poverty, using beta coefficients, which are unit-free, as weights. These weights are recovered from a regression of each welfare indicator on each type of expenditure to obtain two beta- Note that health spending has the highest weight in both indices, although on average health spending has the lowest value of the three components. Spending on education is, on average, greater than on health or education, but this does not mean that it has the highest weight. Consequently, it is possible that the unweighted PPE (SS/GDP) may yield different results to these weighted PPEs. Unfortunately data on all three categories is not available for all countries in all periods. We have 81 observations (countries and periods) for all three elements of the PPE, and this comprises the restricted sample for the two beta-weighted PPE indices (see Gomanee et al, 2003 , for details on constructing the index and tests for which categories of spending to include). The full sample using SS/GDP is somewhat larger, with about 113 observations. We present results using the full sample and also compare the unweighted and weighted indices for the restricted sample.
Econometric Specification
We want to test the hypothesis that aid contributes to higher levels of PPE and thereby contributes to welfare. Although we are ultimately interested in the effect on poverty, comparative cross-country data on poverty over time is scarce, and such data as exist are based on income measures of poverty, and therefore only capture one dimension of the welfare of the poor (albeit an important one). A household that is income poor but has access to health care may be no worse off, in welfare terms, than a household that is (marginally) income non-poor but has no access to health care. Non-monetary indicators of welfare, such as health status indicators, may be as good as income poverty measures to capture the material hardship aspect of being poor (Reddy and Pogge, 2002) . Aid can finance expenditures that improve the welfare of the poor, such as universal access to primary education and health care. In this way aid can benefit the poor without necessarily having any impact on measured income poverty.
Two indicators of human welfare (assumed to be indicators of the welfare of the poor) are used. The infant mortality rate (IM) is likely to be correlated with poverty, and as such is a reasonable indicator of the welfare of the poor (Reddy and Pogge, 2002) . The correlation between infant mortality and the '$1 a day' measure of income poverty is quite high (0.78 for countries in our sample for which both measures are available), suggesting an overlap in informational value. An alternative broad-based measure of welfare is the human development index (HDI), an index (between 0 and 1) of different dimensions of quality of life (health status, education and income). The benefit of both measures is that they are available for many countries over a relatively long time period, so that we can begin by constructing a panel of 38 countries in four four-year and one three-year period over 1980-98. The availability of data to construct the PPE indices limits the size of the sample.
We posit a basic relationship (subscripts designating country i in period t):
where W is a measure of welfare.
Y is a measure of income.
G p is an indicator of pro-poor public expenditures (PPE).
A is a measure of aid.
To the extent that aid allows the level of PPE to be higher than would otherwise be the case, it is inappropriate to include both aid and PPE in (1) Gomanee et al (2003) show that PPE does tend to be higher in countries receiving more aid, controlling for other variables, and derive the PPEres measures used below.
Quantile Regression Analysis
It can be reasonably assumed that the effectiveness of aid in improving welfare will depend on whether this effect is being observed at the lowest or highest level of welfare.
It is possible that aid is less effective in cases where aggregate welfare is very low (typically, in such cases poverty is severe), perhaps because low welfare is associated with weak social infrastructure (and public spending fails to target the poor), or even with poor policies. If the economy has an effective social infrastructure, aid (by financing public expenditure on social sectors) may prove to be more effective in improving welfare (including of the poor). On the other hand, aid may be more effective in increasing welfare in poorer countries if the marginal effectiveness of aid in improving welfare is greatest where welfare is lowest. To examine the effect of aid and social expenditures at different points of the welfare distribution, we use the semiparametric technique of quantile regression analysis introduced by Bassett (1978, 1982) . is a weighted sum of absolute deviations. Provided error terms are homoscedastic, the Koenker and Bassett (1982) and Rogers (1992) methods would be adequate to calculate the variance-covariance matrix. Rogers (1992) reports that in the presence of heteroscedastic errors, this method understates the standard errors. Consequently, we report the bootstrapped estimator of standard errors, as he suggests.
With two indicators of the welfare of the poor (HDI and IM) and two PPE indices (unweighted and weighted), we have four tests of the hypothesis that aid contributes to the welfare of the poor through its effect on spending. For most of the 38 countries we have PPE observations for at least two periods, although for a few countries there is only one observation (see Gomanee et al, 2003) . In all regressions we use aid lagged one period (to account for potential endogeneity) and PPEres (to remove spending 'directly' financed by aid) computed for the unweighted index. We also include a measure of spending on the military as a share of GDP (G M ), as the may be expected to be negatively associated with welfare. Tables 1 and 2 Where there are differences across the quantiles, aid and PPE are more effective in enhancing welfare in countries with lower values of welfare, especially for IM. Indeed, aid is only effective in increasing welfare in that part of the distribution where infant mortality is above the median (welfare is lower). Additional support is obtained by the F-test statistics; the null hypothesis of equality of aid coefficients across quantiles is rejected for higher as aginst lower quantiles, implying increasing aid effectiveness moving down the welfare distribution. There is evidence that PPE and aid separately contribute to reducing infant mortality, the more so in countries where IM is higher. Tables 3 and 4 quantile. In regressions with the weighted PPE, each extra percent of aid adds about 0.3% to HDI in the 0.05 quantile, declining to 0.1% addition to HDI in the median quantile, and has no effect on HDI in higher quantiles. Additional support is obtained by the F-test statistics; the null hypothesis of equality of aid coefficients across quantiles is rejected in most cases comparing the distribution above the median with that below. As the HDI is highly correlated with per capita income, and aid tends to decline as income rises, this is consistent with increasing returns to aid (in terms of the contribution to human development).
Tables 1 and 2 about here

Tables 3 and 4 about here
When unweighted PPE is used, we again find evidence that PPE and aid are only effective in increasing welfare in that part of the distribution where infant mortality is above the median (welfare is lower 
Conclusions and Discussion
Collier and Dollar (2002) have argued that the most effective way to allocate aid so as to reduce poverty is by allocating to those countries with good policies, which are most likely to use the aid effectively, thereby achieving growth that benefits the poor. Our results provide grounds on which to suggest refinement of their aid allocation rule. We find that aid can affect welfare via public expenditure, and this effect tends to be greater in countries with lower welfare. Irrespective of whether growth is pro-poor and of whether aid contributes to such growth, there are other ways in which aid can contribute to welfare. In particular, most aid finances public expenditure, some of which (what we define as PPE) can increase the provision of public 'social' services that increase welfare, including potentially that of the poor. Even if PPE cannot be targeted on poor households, or if the incidence of public spending is regressive, the access of the poor to welfare-enhancing social services is likely to be positively correlated with spending on the provision of such services.
We report evidence that aid is associated with higher human development and lower infant mortality. In general, where there are differences, aid is more effective in enhancing welfare in countries with lower values of welfare. One might anticipate that welfare indicators are lowest in the poorest countries, and such countries tend to receive more aid(on average). In this sense, our results are consistent with concluding that aid is most effective in improving welfare in the poorest countries. It would therefore seem that the lower the human development in the recipient economy, the more effective aid and social expenditure may be in promoting welfare. One possible explanation would be that the lower the welfare, the more room for improvement to be brought by aid and pro-poor spending hence the larger their impact. The estimates support our hypothesis that effectiveness of aid does vary across economies depending on where they are located in the welfare distribution.
Although no macroeconomic policy controls are included in the quantile regressions, PPE and G M can be interpreted as representing policy towards public expenditure (allocation). In this sense, our results for the positive contribution of aid to welfare indicators are independent of policy. It seems probable that there are economic policies that enhance growth prospects, and even that some policies enhance aid effectiveness, but we find no evidence that economic policies are necessary to ensure aid effectiveness either in contributing to welfare.
It may be a reasonable conjecture that economic performance is weaker and poverty is more severe in countries with 'bad' policies. If this is true, welfare indicators should have lower values in countries with inappropriate policies. Our results, however, suggest that aid is more effective in countries with lower welfare. This does not imply that aid works better in countries with bad policies. It is quite probable that non-policy factors are important determinants of poor growth and welfare performance, such as susceptibility to shocks or uncertainty (Guillaumont and Chauvet, 2001; Lensink and Morrissey, 2000) . Rather than policy enhancing aid effectiveness, we posit that aid can enhance the effectiveness of policies (expenditure allocation) for improving welfare and that the leverage of aid may be greater in more disadvantaged countries.
Low levels of welfare indicators may well signal the desirability of increasing aid, rather than interpreting low values as indicating bad policies and so reducing entitlement to add. Furthermore, if increasing human welfare and reducing poverty are the principle objectives, the leverage of aid on public spending may be as relevant than any effect on growth. Aid to the poorest countries is increasingly in the form of budget support, much of which is targeted on addressing poverty or welfare (e.g. Poverty
Action Funds under the HIPC initiative). Such aid can be effective. 
